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[TITLE OF THE INVENTION] LOW WIND PRESSURE LINE 




(57) 


[CLAIMS] 




20 


1. 


A low wind pressure line where 


sin a spiral -shaped 



strand wound around an envelope of, outermost layer 
strands of said line is used to form spiral-shaped 
projection concentrated at one side of an outer periphery 
of the line and extending in a longitudinal direction and 
25 wherein when a height of said projection is H, an angle 
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of said projection seen from the center of said line is 



9, and an outside diameter of said line is D 



0.15 ^ H/D <; 0.5 



5° 



* 9 ^120° 



5 



[DETAILED DESCRIPTION OF THE INVENTION] 



[Field of Utilization in Industry] 



The present invention relates to a low wind pressure 



line e nab liny ct icduution in the 




line . 



10 



[Prior Art] 



An extreme method of increasing the current capacity 
of an overhead power transmission line to deal with the 



diameter of the line so as to increase the sectional 
15 area, but naturally the wind pressure load on the line 
. increases . 

Further, there is a so-called compressed type smooth 
body line substantially increasing an effective sectional 
area without enlarging the outside diameter of the line 
20 by increasing the occupied rate of strands, but in this 
case, it is known that the wind pressure load increases 
due to the smoothness of the surface. 

[Problems to be Solved by the Invention] 
As described above, if the wind pressure load on the 
25 line increases, the steel towers supporting the line 



pinch in the power situation is to enlarge the outside 



require a strength enough to withstand the load. If 
existing steel towers are used and the sectional area of 
the line is increased to raise the current capacity, 
there may be a strain on the design strength of the steel 
towers . 

Therefore, the inventors studied whether there is a 
way to reduce the increase of the wind pressure load by 
some method or another even when the outside diameter of 
the line is enlarged. The reason is that, if this problem 
were solved, it would be possible to increase the current 
capacity of an overhead power transmission wire using 
existing steel towers as they are or without having to 
increase the strength of the steel towers. 

The wind pressure load F D on the line is expressed 
by the following equation: 

F D = l/2C D pV 2 A (1) 

where , 

C D : drag coefficient 

p: air density 

V: wind speed 

A: projected area. 

From equation (1) , if there is a way to reduce the 
drag coefficient C D , it is possible to reduce the wind 
pressure load as a whole even when the outside diameter 
of the line becomes larger. 
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[Means for Solving the Problems] 

The present invention was made in consideration of 
the above actual situation and has as its gist a low wind 
pressure line wherein a spiral-shaped strand wound around 
5 an envelope of outermost layer strands of said line is 
used to form a spiral-shaped projection concentrated at 
one side of an outer periphery of the line and extending 
in a longitudinal direction and wherein when a height of 
said projection is H, an angle of said projection seen 
10 from the center of said line is 0, and an outside 
diameter of said line is D, 

0.15 <; H/D £ 0.5 

5° ^ 6 <;120° 

[Embodiments ] 

15 Below, the present invention will be described based 

on embodiments . 

FIG. 1 is an explanatory view showing an outermost 
layer strands 1 and the state of a spiral-shaped strand 
wound around an outer periphery of the outermost layer 

20 strands 1 of a line 10 to form a spiral-shaped projection 
2 . A line of such a configuration has been known before 
as a low noise line, but the inventors discovered that 
the wind pressure can be greatly reduced by giving this 
spiral-shaped strand a configuration of a particular 

2 5 range . 
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That is, as already described, to reduce the wind 
pressure load on the line, it is sufficient to reduce the 
drag coefficient C D in equation (1) . As a result of 
various experiments and theoretical analyses , the 
5 inventors found that this drag coefficient has a close 
relationship to an outside diameter D of the line, a 
height H of the spiral-shaped projection 2, and further a 
center angle 6 of the spiral -shaped projection 2 . 
Further, by selecting values of these in suitable ranges, 
10 they found that the wind pressure load on the line can be 
reduced . 

FIG. 6 is a graph plotting the relation between the 
ratio H/D of the outside diameter D of the line and the 
height H of the spiral-shaped projection and the drag 

15 coefficient C D when winding spiral strands of various 
diameters around the outer periphery of a 410 mm 2 ACSR 
(steel-reinforced aluminum cable) and performing wind 
tunnel tests at a wind speed of 30 m to give a center 
angle of the strand of 30°. As clear from FIG. 6, the 

20 drag coefficient C D is greatly reduced when H/D is 0.15 
to 0.5. 

FIG. 7 is a graph plotting the relation between the 
center angle 9 and the drag coefficient C D when using the 
same 410 mm 2 ACSR as the case in FIG. 6 and changing the 
25 center angle 9 of the spiral-shaped projection for an 



upper limit of the H/D in FIG. 6 of 0.5 and a lower limit 
of 0.15. As clear from the figure, the drag coefficient 
C D is greatly reduced when 9 is 5° to 120°. 

It was confirmed the above results were 
5 substantially the same even when conducting tests 

changing the size of the line or the diameter of the 
spiral strand in various ways. 

However, the spiral-shaped projection formed on the 
outer periphery of the line has to be concentrated at 

* 

10 only one side of the outer periphery of the line. 

Therefore if for example winding two strands at facing 
positions, the effect of the increase in the number of 
projections in increasing the wind pressure load is 
enlarged and the effect in reducing the wind pressure 

15 load ends up being canceled out. 

FIG. 4 and FIG. 5 show results of experiments 
showing such a state. FIG. 4 shows the results when 
winding a spiral strand around the outer periphery of a 
line in the S direction at the position shown in the 

20 figure, while FIG. 5 shows the results when winding it in 
the Z direction. In both cases, it will be seen that the 
drag coefficient ends up greatly rising when winding at 
opposing positions . 

Note that FIG. 2 shows an example of winding a 

25 plurality of spiral strands 2 1 in close contact, while 
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FIG. 3 shows an example of segment- shaped strands 1 1 . and 
a spiral strand 2" around the outer periphery of a 
compressed line 10 1 obtained by twisting together the 
segment- shaped strands 1 1 . 
5 [Effects of the Invention] 

As described in detail above, according to the low 
wind pressure line of the present invention, the drag 
coefficient can be greatly reduced by forming a spiral - 
shaped projection of a particular configuration using a 

10 spiral-shaped strand wound around the outer periphery of 
the line, so even under conditions where the outside 
diameter of the line is enlarged and the wind pressure 
load is increased, the wind pressure load is kept low as 
a result and it becomes to lay lines extremely 

15 economically without reinforcing the steel towers or 
other supporting structures . The significance of the 
present invention is large in today's world, where an 
increase of the current capacity of overhead power 
transmission lines is being demanded. 

20 [BRIEF DESCRIPTION OF THE DRAWINGS] 

FIGS . 1 to 3 are explanatory views showing 
embodiments of a low wind pressure line of the present 
invention, FIG. 4 and FIG. 5 are graphs showing the 
relations between the winding position of a spiral-shaped 
' 2 5 projection and drag coefficient, FIG. 6 is a graph 
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showing the relation between H/D and the drag 
coefficient, and FIG. 7 is a graph showing the relation 
between a center angle of the spiral-shaped projection 
and the drag coefficient. 
5 1; strand, 2; spiral-shaped projection, 10; line. 
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